The study analyzed the risks involved in fruit and vegetable farming in Osun state, Nigeria. Specifically, the study examined the risk attitude of farmers, factors influencing risk attitude as well as farmer's perception on major sources of production and market risks. The study was based on a survey of 150 farmers, comprising 75 predominantly fruit and vegetable farmers, respectively, and covering 12 communities within the six agro-ecological zones in the state. Data were collected using a well structured questionnaire. Descriptive statistics, discriminant analysis and Kruskal-Wallis ranking analysis were used in the study. The study revealed that the average age of the fruit and vegetable respondent was 58.5 and 40.1, respectively, with the male respondents outnumbering the females in each case. The average year of experience was 30.8 and 15.3 for fruit and vegetable respondent, respectively. An average area of (5.36 and 2.21) ha was cultivated by the fruit and vegetable farmers, while orange and okra are the most widely grown fruit and vegetable crops. Damage by pest and disease, traditional methods of farming and weather dependency were the most perceived sources of production risk by the fruit and vegetable farmers. Perishability of produce, low price of produce, poor product handling and packaging as well as exploitation by middlemen were the most perceived sources of market risk. The study also revealed that maintaining good relationship with traders, selling at low prices due to perishability, selling within the locality and non-farm businesses were the major risk management strategies employed by the farmers. Based on the study findings, it is recommended that introduction of a more comprehensive agricultural insurance scheme and introduction of improved technology can ameliorate the effect of risks on fruit and vegetable farmers. Also, public intervention can facilitate better risk management through improved information system.
Introduction
Agriculture is considered the largest sector in Nigeria's economy. It employs 70 percent of the nation's labour force, contributes at least 40 percent of the gross domestic product and accounts for over three-quarters of the non-oil foreign exchange earnings (Ajekigbe, 2007) . Nigeria's abundant land resources and wide variety of climate variations allows it to produce a variety of food and cash crops.
Given the low level of consumption of fruits and vegetables in Nigeria, the greatest challenge is how to devise the means for improving the production and supply chains of these commodities. This will in turn lower prices and raise incomes. It would also expand, diversify and stabilize supplies thus, ensuring food safety and increasing the desirability of fruits and vegetables. However, the production and marketing of these commodities take place in an environment characterized by highly variable biophysical, economic, political and institutional conditions, which poses several types of risk. It is also important to note that, risk perceptions generally play key roles in the production, investment and marketing behaviour of farmers. Despite this, only limited attention has been paid to understanding the nature and distribution of risks in practices involving fruit and vegetable farming.
The foregoing discussion, therefore, raises the following research questions:
• What is the attitude of farmers towards the risks in fruit and vegetable farming? • What are the production resources used in fruit and vegetable farming?
• What are the factors influencing farmers' attitude towards the risks in fruit and vegetable farming?
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• What are the perception of farmers on major sources of risk in fruit and vegetable farming?
• What are the strategies of farmers at combating the risks in fruits and vegetable farming?
This study, therefore, seeks to provide answers to these pertinent questions.
Objective of the study
The main objective of the study was to analyze the risks involved in fruit and vegetable farming in Osun State, Nigeria. The specific objectives were to:
(i) examine the socio-economic characteristics of fruit and vegetable farmer.
(ii) determine the production resources in fruit and vegetable fruit and vegetable farming?
(iii) determine the risk attitude of fruit and vegetable farmer ;
(iv) examine the factors influencing the farmer's attitude towards the risks in fruit and vegetable farming;
(v) assess farmer's perception on major sources of risk in fruit and vegetable farming;
(vi) profile farmer's strategies at combating the risks associated with fruit and vegetable farming.
Fruits and vegetables production in Nigeria: An overview
Major fruits produced in Nigeria include mango, pineapple, plantain/banana, citrus, guava, pawpaw, while vegetables include onion, tomato, okra, pepper, amaranthus, carrot, melon, Corchorus olitorus (ewedu), Hibiscus sabdariffa (sobo), Adansonia digtata (baobab leaves). While most tropical fruits, vegetables and ornamentals will thrive in Nigeria, a combination of agro-ecological limitations and socio-economic considerations have lead to a short-listing and clustering of fruits and vegetables in the wild that is almost impossible to make obtainable in Nigeria.
In spite of the enormous potentials of most of our local fruits and vegetables for industrial growth and development, very few large scale fruit and vegetable processing industries abound in Nigeria. Besides, the number of small and medium scale fruit processing plants in the country neither watches the size and structure of the country nor project the potentialities of the various and varieties of fruit and vegetables grown in the country. According to Asoegwu (1989) , surveys show that the some horticultural crops or their derivatives form the main raw materials for most of the fruits and vegetables processing industries in Nigeria. These fruits include citrus, pineapple, mango and plantain/banana, while the vegetables include tomatoes, pepper, and melon. Yet the number of fruits and vegetables identified with useful industrial potential are handful. Also, aside, solving the problems of shortages and malnutrition, postharvest conservation and processing, the establishment of industries dealing with fruits and vegetables will stimulate production open new opportunities for investment, improve rural income and result in better quality food (Adeyemi and Ogazi, 1983) .
The industrial potential of many fruits and vegetables available in Nigeria is enormous. What Nigerians need to do is embark on massive production of these fruits and vegetables not only for their high nutritive value but for enhancing the establishment of many processing industries. The development of their industrial uses will stimulate large scale production of the crops and enhanced diversification of entrepreneur to site processing plants in the rural areas which will improve the quality of life of the rural population and reduce the rate of rural-urban migration (Ullah, 1980) . He further stated that the backward integration policy of the government should be vigorously pursued especially in the fruits and vegetables processing because of their enormous industrial potential.
Methodology
Study area and data
The study was conducted in Osun state, Nigeria. The state lies between latitude 7°30´N of the equator and longitude 4°30´E of the Greenwich meridian on a land area of about 9,251km² (Atlas, 2006 Osun state is classified into six (6) agro-ecological zones by the Osun State Agricultural Development Programme (OSSADEP).
The target population for this study was the fruit and vegetable farmers across Osun State. A two stage sampling technique was adopted for this study. The first stage involved the selection of twelve (12) communities (6 fruits and 6 vegetables producing communities). Two (2) communities were selected from each of the six (6) Agricultural Development Project (ADP) zones in the state. The second stage involved a random selection of 150 respondents; 75 fruit farmers from six selected fruit producing communities and 75 vegetable farmers from six selected vegetable producing communities. 
Analytical tools
The following tools were employed in the analysis of the data collected; Descriptive Statistical Analysis, Discriminant Analysis and Kruskal-wallis One Way Analysis of Variance (ANOVA) by Ranks.
Descriptive statistical analysis
Descriptive statistical analysis was used to examine the socio-economic characteristics of fruit and vegetable farmer, determine the production resources in fruit and vegetable fruit and vegetable farming and assess farmer's perception on major sources of risk in fruit and vegetable farming (objectives 1, 2 and 6 of the study). The descriptive statistical tools that were employed include; percentage, frequency distribution, mean, mode, coefficient of variation and standard deviation. These tools were used to analyze the socio-economic characteristics of the respondents as well as to examine the types of fruits and vegetables grown, their production practices, cropping patterns and income distribution. These tools were also used to profile farmers' strategies at combating risks in fruit and vegetable farming.
Discriminant analysis
Discriminant analysis was used to determine the risk attitude of fruit and vegetable farmer and examine the factors influencing the farmer's attitude towards the risks in fruit and vegetable farming (objectives 3 and 4 of the study). Discriminant analysis is a statistical technique to classify objects or individuals into mutually exclusive and exhaustive groups based on a set of measurable features that describe the objects or individuals. In general, we assign an object to one of a number of pre-determine groups based on observations made on the object (Teknomo, 2006) .
Discriminant analysis requires a nominal dependent variable and independent variables that could either be nominal, ordinal, interval or ratio (Klecka, 1980) . Therefore, discriminant analysis was conducted to explore quantitatively the relationship between farmer's attitude towards risk and factors influencing this attitude in fruit and vegetable farming. Salau (2009) used discriminant analysis to determine the factors influencing the risk attitude of farmers in maize farming.
For the nominal dependent variables, farmers were classified into 3 groups as follows:
• Group 1 -Risk Averse
The independent variables which consists of socio-economic and farm characteristics are defined as follows:
• X5 -Other sources of income (yes or no)
• X6 -Membership of association (yes or no) • X7 -Total estimated expenditure per month (Naira) • X8 -Proportion of farm income to total income • X9 -Availability of storage facilities (yes or no)
• X10 -Gender
Kruskal-Wallis one way analysis of variance (ANOVA) by ranks
Kruskal-Wallis ranking analysis was used to assess farmer's perception on major sources of risk in fruit and vegetable farming (objective 5 of the study). This tool was used to measure the responses gathered from farmer's perception on sources of risks associated with fruit and vegetable farming. (1) Where Ri, is the sum of the ranks assigned to observation in the ith sample and 2 ) 1 ( + N ni ,the expected sum of ranks for the ith treatment (Wayne, 1990) .
Results and Discussion
Socio-economic characteristics of the respondents
The socio-economic characteristics as shown in Table 2 are expected to play important roles in the economic performance of the fruit and vegetable respondents. The Table shows that most of the fruit and vegetable respondents were male (82.7% and 70.7%), respectively, while few were females (17.3% and 29.3%) respectively. This implies that more males are into fruit and vegetable farming than females. This may be as a result of the labour intensive nature of the enterprise which could be very hectic and time consuming, especially for females who would have to combine this activity with their domestic chores. Also, fruits are usually produced on large hectares of land in combination with other permanent tree crops. Hence, it is worthy of note, that majority of these hectares of land are family farms which are usually inherited. It is only in exceptional circumstances, will these farms be inherited by a female.
Most of the fruit respondents are married (90.7%) and only (9.3%) are single, most of which are widows. Also, most of the vegetable respondents are married (77.3%) and only few are not married (22.7%). All the fruit respondents were within 21-100 years age bracket and all the vegetable respondents were within 21-60 years age bracket. Majority of the fruit respondents fall within the age bracket, 41-60 years representing (45.3%). Majority of the vegetable respondents fall within the age bracket, 21-40 years (61.3%). This indicates that there is a bright future for vegetable farming in the study area if, the potential of these youths are properly harnessed. A worrisome situation, however, is the presence of a large number of fruit respondents in the age bracket 61-80 (37%). The implication of this, is that many of these fruit farmers are ageing and this could be counterproductive.
The Table also indicates that very few (4%) of the fruit respondents have had education up to tertiary level; while (23%) had primary education (22%) had secondary education and (26%) had no formal education. On the other hand, half of the vegetable respondents (50.7%) have up to secondary education; some (28%) have tertiary education; few (21%) have no formal education while very few (9.3%) have primary education. This implies that many of the fruit and vegetable respondents have had considerable level of formal education background that could enhance human capital development. Most of fruit respondents (62.27%) have family members that comprised 6-11 persons yet, they still employ hired labour thus, confirming the hectic and time consuming nature of the enterprise. Also, just over half of the vegetable respondents (54.7%) have families that comprised 0-members while the remaining respondents (45.3%) have families that comprised 6-11 members.
The average year of involvement in fruit farming was found to be 30.8 years and that of vegetable farming was found to be 15.3 years. What this indicates is that, both the fruit and vegetable respondents are well experienced in their respective enterprise. A total of 27 fruit respondents (36%) were members of association while a total of 48 fruit respondents (64%) were non-members of association. Of the 27 members of association, 25(92.6%) belong to thrift and savings societies while 2 (7.4%) belong to production and marketing societies. Also, of the 48 non-members of association, 9(18.75%) were not aware, 15(31.25%) opted out, 20(41.67%) were not interested, while 4(8.33%) maintained that this association were not available for the vegetable respondents, a total of 37 respondents (49.3%) belong to association while a total of 38 respondents (50.7%) were non-members of the association. Of the 37 members of association, 7(18.9%) belong to multipurpose societies, 23(62.2%) belong to thrift and savings while 7(18.9%) belong to production and marketing. Also, of the 38 non-members of association, 24(63.2%) were not interested, 7(18.4%) were not aware while 7(18.4%) opted out. 
Production resources
Here, some production information were examined and discussed as follows; Table 3 revealed that over half of the fruit respondents (62.7%) cultivated areas of land ranging between 1 and 5 hectares, while (22.7%) cultivated land area between 6-10 hectares and (14.6%) cultivated between 11-15 hectares. The Table  also revealed that majority of the vegetable respondents (89.3%) cultivated on a small land area, 0.1-3.0 hectares while few (8%) and very few (2.7%) cultivated on 3.1-6.0 and 6.1-9.0 hectares, respectively. Table 4 revealed that majority of the land acquired by the fruit respondents (74.7%) were inherited, while (12% and 13.3%) of the respondents rented and purchased land respectively. None of the fruit respondents used borrowed or community land. For the vegetable respondents, (49.3%) rented their land, (24%) inherited the land, (14.7%) borrowed the land, (9.3%) made use of community land while only (2.7%) purchased their land. The reason why more vegetable respondents acquire their land through renting as opposed to the fruit respondents is obvious. Vegetable take short period to mature and so the producer can afford to rent the land, cultivate it as well as relinquish it on demand by the owner. This is not possible with the fruit producer, who has to wait several years before he harvest his first crop. Source: Field Survey, 2010 Table 5 showed that Orange (96%), is the most widely grown fruit crop in the study area, followed by Banana (65.3%), Agbalumo (45.3%), Mango (30.7%), Tangerine (17.3%), Cashew (9.3%) and Pineapple (4%). The Table showed that Okra (78.7%), is the most widely grown vegetable crop in the study area, closely followed by Amaranthus (Tete) and Ewedu, (72%) each. Other crops include Tomatoes (26.7%), Pepper (10.7%), Melon (5.3%), Sokoyokoto (4%) and Pumpkin (4%). It is worthy of note however, that these crops are grown either in mixed cropping with one another or with other crops. The Table showed that, majority of the fruit respondents (60%) market their produce through middlemen while (41.3%) of the vegetable respondents market their produce through both direct to consumer and middlemen.
Discriminant analysis
Discriminant analysis was used to determine the risk attitude as well as examine the factors influencing the attitude of respondents towards risk in fruit and vegetable farming. Table 7 and 8 showed the classification of farmers into true and predicted groups based on their attitude to risk, (risk averse, risk neutral and risk taker). By using discriminant analysis, we were able to classify farmers based on their attitude to risk, that is, predicted group given the true group. For the fruit respondents, 24 belonged to the risk averse group, 26 belonged to the risk neutral group while 25 respondents were risk takers. Similarly for the vegetable respondents, 25 respondents were risk averse, 28 respondents were risk neutral while the remaining 22 respondents were risk takers. Table 9 showed that 5 of the 10 discriminating variables influenced farmers' attitude towards risk in fruit and vegetable farming. These variables include other 486 FAKAYODE et al.
sources of income, membership of association, proportion of farm income to total income, availability of storage facilities and gender. While other sources of income had a negative influence on farmers' attitude, the remaining 4 factors had a positive influence on farmers' risk attitude. Table 10 showed that 7 of the 10 discriminating variables influence farmers' attitude towards risk in vegetable farming. These variables include education status, household size, other sources of income, membership of association, proportion of farm income to total income, availability of storage facilities and gender.
Farmers' perception on major sources of risk in fruit and vegetable farming
The farmer's perception on major sources of risk was summarized under two broad groups namely; Production and Market Risks. Thus, by using KruskalWallis One Way Analysis of Variance (ANOVA) by ranks, the major sources of risk as perceived by the respondents were ranked from 1-10. With 1 and 10 representing the lowest and highest ranked sources of risk respectively as shown by Table 11 and 12. Table 11 showed that damage by pest and disease (mean 532.27), traditional methods of farming (mean 493.41) and weather dependency (mean 437.51) were the highest ranked sources of production risk as perceived by the fruit respondents while poor productivity (mean 207.13), lack of technical knowledge in production and processing (mean 226.61) and infrastructural bottlenecks (mean 286.56) were perceived as the lowest ranked sources of production risks by the fruit respondents. The Table also showed that weather dependency (mean 514.05), traditional methods of farming (mean 467.93) and damage by pest and disease (mean 420.18) were perceived as the highest ranked sources of risk in production by the vegetable respondents while infrastructural bottlenecks (mean 261.71), lack of technical knowledge in production and processing (mean 268.79) and poor productivity (mean 278.44) were perceived as the lowest ranked risk sources by the vegetable respondents. The Table also showed that all the sources of risk in production of both the fruit and vegetable respondents were significant at all levels and that they are statistically different from one another. Table 12 reveals that low prices of produce (mean 492.81), perishability of produce (mean 488.51) and exploitation by middlemen or many men (mean 470.01) were the highest ranked sources of market risk as perceived by the fruit respondents while lack of markets to absorb production (mean 236.22), poor market linkages (mean 266.55) and lack of market information (mean 267.50) were perceived as the lowest sources of market risk as ranked by the respondents. The table also revealed that perishability of produce (mean 531.95), low price for produce (mean 507.57), poor product handling and packaging (mean 422.89) were perceived as the highest sources of market risks as ranked by the vegetable respondents while high marketing cost (mean 256.27), lack of markets to absorb production (mean 280.75) and lack of market information (mean 298.59) were the lowest ranked sources of market risk as perceived by the vegetable respondents. Similarly as with the sources of production risk, this table also showed that all the sources of market risk in both the fruit and vegetable respondents were significant at all levels and that they are statistically different from one another.
Strategies of risk management in fruit and vegetable farming
The risk management strategies being adopted in fruit and vegetable farming have been summarized in table 13. Source: Field survey, 2010 Table 13 showed the response of all the fruit and vegetable farmers to each of the risk management strategies. The table showed that all the fruit respondents (100%) maintained good relationship with traders as an effective risk management strategy. This was closely followed by selling at low prices due to perishability (90.7%) and selling within their locality (88.0%). 64 respondents (85.3%) engage in crop diversification while crop planning and time management (68%), non-farm businesses (53.3%) and adoption of new farming techniques (18.7%) followed in that order. However, only few of the respondents (6.7%) engage in the processing of their produce for better prices. This may be due to lack of adequate technical know-how and techniques required for the processing of fruit for better prices. It may also be due to lack of funds necessary to purchase appropriate equipment for processing.
Similarly, the Table revealed that majority of the vegetable respondents (93.3%) maintained good relationship with traders as an effective risk management strategy. But this time, it was closely followed by selling within the locality (92.0%) and non-farm businesses (77.3%). (68%) of the respondents engage in crop diversification as a way of minimizing risk while crop planning and time management (64%), sell at low prices due to perishabiliity (61.3%) and adoption of new farming techniques (34.7%) followed in that order. Similarly, processing of produce for better prices (17.3%) as a means of managing risk is low with the vegetable respondents.
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Conclusion and Recommendations
The study examined the risks associated with fruit and vegetable farming in Osun state, Nigeria. The study showed that damage by pest and disease and traditional methods of farming are the two most perceived sources of production risk in the study area. As such, improved subsidy packages for agricultural inputs like insecticides and pesticides would go a long way in combating these sources of risk. It was also shown that the perishability of produce and low price of produce are the most perceived sources of market risk in the study area. Hence, provision of storage facilities would ensure that these produce are processed, stored and sold at better prices. It is also necessary to reduce risks and uncertainties in fruit and vegetable farming through the introduction of a more comprehensive agricultural insurance scheme. This is more so considering the amount of risks experienced by respondent farmers Awareness on the nutritional benefit of consumption of 400g/head/day of fruit and vegetable as recommended by the World Health Organization (WHO) should be enhanced in a similar fashion as the awareness created for consumption of an egg/day. Efforts should be stepped up at introducing to farmers, relevant improved technologies such as tissue culture banana technology. This technology had been proven to be successful in Kenya. It is suitable for remedying the problems of declined banana productivity emanating from soil borne diseases and pests infestation. The technology allows plants to mature early and uniformly such that farmers are able to harvest and sell fairly large quantities at a time. Finally, public intervention can facilitate better risk management through improved information system.
